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Alcoholism: An inherited disease?
A century ago the suggestion that alcoholism was hereditary
would have found favour with doctors and the general public
alike. Chronic drunkenness, a common problem in Victorian
times, was widely regarded as a "constitutional weakness"
passed on from generation to generation. In modern times
greater importance has been attached to the role of personality
traits and environmental factors such as emotional deprivation
in childhood, occupation, and the social acceptability of heavy
drinking in different communities in determining whether a
person becomes an alcoholic. Epidemiological studies provide
compelling evidence that the prevalence of many alcohol-
related problems, such as drink-driving offences and physical
complications such as cirrhosis of the liver, is closely related
to the cost and availability ofalcoholic drinks.'-4 The hereditary
theory of alcoholism has, however, returned to popularity with
the publication of several studies of familial alcoholism from
Scandinavia, the United States, and, recently, Britain in which
genetic factors have been shown to affect drinking behaviour
independently of social and cultural influences.

Alcoholism and alcohol-related diseases have a definite
familial tendency. Between one-quarter and one-half of the
fathers of alcoholics are alcoholic themselves, as are up to 20%
of the mothers-rates five to 10 times greater than the corres-
ponding figures for men and women in the general popula-
tion.5-7 Taken alone, these findings are not evidence of a
genetic factor: they could represent merely imitation of
parental drinking behaviour. Studies ofthe adopted children of
alcoholic parents, however, have provided increasingly con-
vincing evidence of a genetic influence on the pattern of
drinking.
Taking advantage of the excellent Danish population

registers, Goodwin et a18 identified 55 men, each having an
alcoholic biological parent, who had been adopted into non-
alcoholic homes in early childhood. When they were inter-
viewed in adult life 18% were found to be alcoholic as com-
pared with only 5% of a group of adopted sons of non-
alcoholic parents. In a similar study from Sweden Bohman
found that men who had been brought up in a foster home
were three times more likely to be alcoholic if they had an
alcoholic biological parent.9 A striking finding in the work of
Goodwin et alwas the small part played by environmental influ-
ences on drinking behaviour: the alcoholism rates for sons
brought up by an alcoholic parent were closely similar to those
of their brothers adopted away from the alcoholic household in
infancy.10 The relative unimportance of family environment in
early life as a cause of alcoholism in men has been supported in
a more recent study from America."

Transmission of "alcoholic genes" is not apparent in women.
In the two Scandinavian studies the alcoholism rate for
adopted-away daughters of an alcoholic parent was virtually
identical with that for daughters of non-alcoholic parents,
though in both groups alcoholism was more prevalent than
among women in the general population.9 12
Twin studies might also be expected to provide useful

information about the inheritance of drinking behaviour, but
in practice their findings have been inconsistent. In a study of
174 twin pairs Kaij'3 found that where one twin had been
diagnosed as a chronic alcoholic so had the other in 71% of
monozygotic (identical) pairs but in only 32% of the dizygotic
(fraternal) pairs. In contrast, Finnish workers showed that,
though the frequency and amount of drinking had a fairly
strong heritability, there was little genetic contribution to the
manifestation of alcohol dependence or related social
problems.'4 Yet Jonsson and Nilsson'5 found that neither the
frequency of drinking nor the occurrence of intoxication was
more concordant in monozygotic than dizygotic twins. Two
studies from Britain reported at a recent conference in
Jerusalem confirmed the Finnish work in showing a strong
genetic influence on the amount of alcohol consumed weekly
but not on the occurrence of dependence symptoms.'6 17 This
disparity is all the more surprising since in the adoption study
by Goodwin et al the most severe type of alcohol dependence
had the greatest genetic component."8
Many of the social, economic, and legal consequences of

alcohol abuse depend as much on society's reaction to it as on
the person's drinking behaviour, and some of the differences
between the adoption and twin studies may stem from national
variations in classifying alcohol-related problems. The most
rigorous test of the genetic hypothesis would be to study the
drinking behaviour of monozygotic twins reared apart from
early childhood-which should be possible, since many such
twin pairs have now been identified.
The way in which drinking behaviour is inherited remains

to be established, but several gene loci are probably concerned.
Simple Mendelian inheritance through a single dominant or
recessive gene cannot be implicated, since family studies have
shown that the alcoholism rates for first-degree and second-
degree relatives of alcoholics are the same.5 7 Whatever the
mode of inheritance it seems specific for drinking behaviour
(at least in men) and is not just symptomatic of a more general-
ised personality disorder or psychiatric disturbance.8 14

The physiological mechanisms of inherited drinking
behaviour are also obscure. The rate at which alcohol is
eliminated from the blood shows a high degree of heritability,"8
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and electroencephalographic responses to similar blood
alcohol concentrations are strikingly similar in identical twins
but less so in non-identical pairs.'9 Observations such as these
seem unlikely, however, to be relevant to the pathogenesis of
the dependence syndrome. A clue may have come from the
results of a recent study20 in which alcohol was given to young
men who had an alcoholic parent and to a control group
without such a family history: the first group had higher
concentrations of acetaldehyde in the blood than did the
controls-an important finding, since acetaldehyde has been
postulated as a substrate in the formation of potentially
addictive tetrahydroisoquinolines.

Environmental factors must play some part in determining
whether a person becomes alcoholic, but they may not be
apparent in adoption and twin studies conducted within a
particular community. Indeed, the adoptive parents have
usually been middle class with stable backgrounds, and hence
the variety of environmental influences acting on the adopted
children is likely to have been restricted. Furthermore,
adopted children would probably be more at risk of becoming
alcoholic in France than in, say, Saudi Arabia; and, the
steady increase in alcohol consumption and alcohol-related
problems in most Western countries in recent years is not
likely to have a genetic basis. Simply because his family history
suggests that someone is predisposed to become an alcoholic
is no justification for selective counselling, which in isolation is
unlikely to modify his alcohol intake. A more broadly based
publicity programme designed to convince the man (and
woman) in the street of the dangers of excessive drinking seems
a better alternative.
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Kidneys and computers

An attendance of over 150 at a meeting last month on com-
puters for renal units suggests that many working in nephro-
logy are wondering if computers are not of more practical
value than the almost complete lack of publications on the
topic might suggest. Doctors in renal units initially turned to
computers over ten years ago to calculate survival statistics
and to match donated organs for transplantations. The current
surge of interest reflects the success of treating end-stage renal
failure as clinicians are faced with ever-more information on
the many patients being kept alive by dialysis and transplanta-
tion.

Typically, these patients in renal failure have many in-
vestigations, which need to be evaluated in the context of
previous results and appropriate decisions made. Most renal
physicians and transplant surgeons will admit to having made
costly mistakes owing to their delay in perceiving the import-
ance of changes in the results of routine investigations. A
change that is clinically significant for an individual patient
may not necessarily always be large enough to move results out
ofthe normal range. The great difficulties of defining "normal"
ranges were emphasised at the Nottingham meeting by
Professor Brian Morgan, of Leeds, who spoke on monitoring
renal function. He underlined the need to compare information
about the patient with earlier results from that patient: when-
ever possible graphs should be used to plot sequential results.
The demonstration attracting most attention at the meeting

was the software package developed by Professor Hugh de
Wardener and the Charing Cross Hospital group and
presented by minicomputer hardware which can fit into a
corner of any renal unit-and perhaps should. Using this
combination, the data lost by most renal units deep in the
voluminous notes of an average patient appear at the press of a
button to be displayed in seconds as the graphs so strongly
recommended by Professor Morgan. On a simple instruction
the graph can be transferred to the logarithm or the reciprocal,
which should certainly be routine for most haematological
investigations and measurements of renal function, but such
graphs too rarely get drawn because of lack of time. This
versatile software package was programmed by the Charing
Cross group over more than half a decade. The Newcastle
unit has been using the university's main-frame computer and
the Canterbury unit has been using a minicomputer; both
now have considerable experience of computer help on a
daily basis. The Charing Cross system was successfully
transferred to Nottingham six months ago and seems equally
popular in both units. Other programs remain in the centres
that developed them; the real test of acceptability comes
when a program is adopted elsewhere. A program in use in
Manchester predicts when an individual patient is likely to
need dialysis or transplantation; others in Canterbury do
simple but important tasks such as stocktaking and other
management tasks; and in Oxford a small desk computer is in
regular use for compiling annual returns, survival statistics,
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